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Abstract: Based on the available imperfect channel state information (CSI), this paper proposes a robust distributed
beamforming (BF) approach to improve the spectral efficiency and transmission reliability for a cognitive satellite and aerial
network (CSAN), where a satellite network shares the radio spectrum with an aerial network. Under the assumption that all
the channel errors obey complex Gaussian distribution, a joint optimization problem is mathematically set up to minimize
the total transmit power subject to the outage constraints of users’ signal interference noise ratios (SINRs). By introducing
the slack variables, we transform the original mathematically intractable problem into two distributed problems for satellite
and UAV networks, respectively. Then we exploit Shur complement and propose an iterative algorithm joint with Lagrang-
ian duality to obtain the optimal beamforming weight vectors. Finally, numerical results are given to illustrate the effective-
ness and superiority of the proposed BF scheme.
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